Purpose: This study seeks to identify the characteristics and attitudes of faculty in US medical colleges who are at risk of leaving their institution. Methods: This research leverages data from the AAMC StandPoint Faculty Engagement Survey administered to 37,779 faculty representing 36 institutions participating during 2013-2016. Univariate and multivariable robust logistic regression models were used to assess predictors of the intent to leave based on the question: "Do you plan to leave this medical school in the next 1-2 years?". Results: Thirty percent (n=5559/18,475) of faculty responded that they were considering leaving their institution. Thirty-one percent of female faculty vs 29% of male faculty expressed an intent to leave. At-risk faculty were likely to be at junior faculty rank and at their institutions for 6-15 years vs other time periods (OR=1.16; p≤0.001). Having an administrative title (OR=0.72; p≤0.001) and receiving formal mentorship (OR=0.65; p≤0.001) were protective. Finally, faculty answering "disagree" or "strongly disagree" to any one of these StandPoint Survey questions were at > 6 fold risk of expressing an intent to leave: 1) I am satisfied with my opportunities for professional development, 2) I feel appreciated by my supervisor, 3) My day-today activities give me a sense of accomplishment. Conclusion: Faculty expressing an intent to leave their institution have an identifiable profile. Top concerns of at-risk faculty relate to supervisory relationships and growth opportunities rather than compensation or governance. Institutional leaders should consider these factors in the development of a proactive strategy to retain talented faculty.
Introduction
Recruiting and retaining valued faculty are time-consuming activities that draw resources away from other missions of academic medical centers. The cost of recruitment has increased drastically in the past decade with a premium paid for successful basic science investigators and specialty clinicians, especially surgeons.
1,2 While many medical schools struggle with the challenges of faculty retention, there is a paucity of data available to help leaders know who is at risk for leaving their institution and how to intervene before a faculty member commits to a position elsewhere. Previous studies of faculty turnover have examined retention and the predictors of faculty decision-making in selected populations. Among clinical faculty, studies indicate a strong association between lack of reward for excellence in teaching and clinical service, and the intent to leave. 3, 4 In particular, clinicians who reported a lack of adequate services and facilities to provide excellent patient care were more likely to express an intent to leave their academic positions. 3 Research also shows that female faculty were more likely to express an intent to leave if time or stress associated with work impacted their family life. 5 Further, institutional "fit" between the individual and the job, described as the matching of expectations between the faculty and institution, was recognized as important for job satisfaction, important to prevent burnout, and as a deterrent to attrition. [6] [7] [8] With respect to "fit", a mismatch between the perception of an institution's emphasis on reimbursement and billing vs faculty's personal values stood out as significantly associated with an intent to leave. 9 The experiences of US medical schools in addressing faculty departures reveal that faculty turnover includes many hidden costs. The cost of faculty loss includes the costs of recruitment and hiring and the cost of lost clinical income. A 2009 study estimated that replacing a single faculty in a department of medicine exceeded $400,000. 10 There are added human costs to a department related to the "piling on" phenomenon of additional faculty leaving after key members of the faculty depart. Nonfinancial costs include reduced teaching and loss of opportunities for research and training; these losses affect institutional reputation and standing. 11 Losing key faculty can negatively impact departmental climate which can have downstream effects on the volume of scholarly work and grant dollars brought into an institution. 6 This study aims to identify factors associated with an intention to leave an institution that might help academic medical center leadership develop a proactive faculty retention strategy. We used a national faculty engagement survey to establish a profile of faculty expressing an intent to leave their institution for reasons other than leaving academic medicine or retirement. Our study focused on medical school faculty across clinical and basic science departments. The faculty concerns identified from our study are not medicine-specific. They parallel similar issues identified by talent managers in the business world and are likely to be relevant to other units within academic centers.
Methods
The AAMC Standpoint Faculty Engagement Survey is a validated survey tool offered by the AAMC to member medical schools to inform institutions about faculty engagement, satisfaction, and workplace culture. The web-based survey has been administered by the AAMC since 2009 and is an optional fee-based service by which the AAMC administers the survey on an institution's behalf. Faculty participation is voluntary and respondents are permitted to skip questions while completing the survey. Responses are kept confidential by the AAMC and schools receive only aggregated reports of resulting data. There are survey items that address the factors known to drive employee engagement within academic medicine such as perceptions of institutional mission, opportunities for development, and governance. Survey items are organized into topic-based domains upon which data can be aggregated for reporting purposes and represented as summary scores (Descriptions provided in Table 1 ). Summary scores were calculated across items using similar response scales (e.g. 5-point Likert-scales for Satisfaction and Agreement). Previous studies from Bunton et al and others have described the survey content and validity measures in greater detail. [12] [13] [14] For the purposes of this study, the research team was granted the use of the AAMC Standpoint data from 2013 to 2016 through a licensing agreement with the AAMC. Data were de-identified to protect both participating individuals and institutions. No additional questions were added for this analysis and survey questions were not altered for the purposes of this study. Univariate multilevel and multivariable logistic regression models were performed based on the survey question: "Do you plan to leave this medical school in the next 1-2 years?" with response options of "Yes", "I don't know", and "No". Faculty answering "Yes" and "I don't know" were combined to provide insight into the faculty "at-risk" of leaving. The "at-risk" faculty were compared to "control" faculty who responded "No" to the same question. Faculty were excluded if they intended to retire in the next 1-2 years, if they expressed an intention to leave academic medicine as a field, and if they were part-time.
To identify a clear profile of at-risk faculty, we examined survey data across all relevant demographic variables, including gender, race, age, department type, faculty rank, title beyond academic rank, years at their institution, promotion track, and receiving formal mentorship. Both summary scores and individual survey items were analyzed to understand if particular faculty perceptions of the workplace were associated with or predicted their expressing an intent to leave. Clustering effects between institutions and interactions between variables were also explored. All analyses were conducted using Stata Statistical Software, release 15 Figure 1 ). Race was not a significant factor in predicting intent to leave. (p=0.444) In the multivariable logistic regression analyses, there were significant effect modifications between age and rank, age and promotion track, appointment duration and promotion track, and clinical role and promotion track (Figure 2 ). The regression model indicated that junior faculty between 46 and 65 years of age were less likely to leave than junior faculty ≤45 years (OR=0.70, 95% CI [0.54-0.91], p=0.008), whereas at the senior faculty rank, age had less effect on the intent to leave (Figure 2A) . Similarly, non-tenure track faculty between ages of 46-65 were less likely to express an intent to leave than non-tenure track faculty ≤45 years (OR=0.73, 95% CI [0.58-0.91], p=0.005), whereas for tenure track faculty, age had a less pronounced effect ( Figure 2B ). While in univariate analyses non-tenure track faculty were more likely to express an intent to leave (Figure 1 ), when the length of appointment was paired with the tenure variable, one tenure track group stood out as being at high risk. Tenure track faculty who had been at their institution between 6 and 15 years were at higher risk than any other group of expressing an intent to leave ( Figure 2C ). Finally, faculty who did not provide clinical care (not active) and were not on a tenure track were more likely to express an intent to leave (OR=1.33, 95% CI [1.03-1.72], p=0.031) ( Figure 2D ).
Based on multivariable regression models, faculty who expressed positive perceptions across seven of the survey's summary score domains were less likely to express an intent to leave (grey rows in Table 1 Table 1 ; summary scores or aggregated data across thematically linked survey items, that were significant predictors of intent to leave are shown in grey.
When questions were individually analyzed, several themes emerged. The top 10 questions most closely associated with an intent to leave are listed in Table 2 . In this table, odds ratios demonstrated the likelihood of expressing an intent to leave when respondents indicated that they "strongly disagreed" or "disagreed" with the statements.
For example, respondents who disagreed with the statement that they were satisfied with their opportunities for professional development were approximately 7 times more likely to express an intent to leave. While not reported in this table, faculty who responded that they were "dissatisfied" or "strongly dissatisfied" with their medical school overall as a place to work were 11 times more likely to express intent to leave. This survey question is considered to be a highly important faculty engagement outcome variable that is provided to institutions when they request StandPoint Survey analyses. To summarize the logistic regression analyses, a profile of at-risk faculty, including personal characteristics and the top predictive questions, is shown in Figure 3 . Results were also analyzed by the faculty departmenttype and whether or not faculty were actively engaged in clinical care activities. When faculty from clinical departments and basic science departments were analyzed separately, results were similar to those obtained for the entire cohort (Table 3) . Unlike results from the entire cohort, when basic science faculty were considered separately, there was no difference between at-risk and control faculty regarding compensation and benefits and relationship with one's supervisor. Summary scores associated with an intent to leave were also similar when faculty performing clinical vs nonclinical work were analyzed, irrespective of their department (Table 3) . Non-clinical faculty in a clinical department (eg basic scientists in a department of internal medicine or surgery) also demonstrated similar results (Table 3) . Lastly, in conducting all regression analyses, the potential for differences between institutions was assessed. Clustering effects between institutions revealed no significant findings.
Discussion
Retaining valued faculty once they have expressed an intent to leave is challenging for institutional leadership.
2-4,9,10 We have observed that faculty often declare their intent to leave after it is a "done deal", leaving the home institution scrambling to put together retention packages that are expensive and often unsuccessful. This study used a large, nationally representative database to demonstrate a profile of faculty who are most likely to express an intent to leave (Figure 3 ). This profile can inform departmental leadership about faculty at-risk of leaving, providing an opportunity for discussions and interventions before the faculty member finalizes his/her plans. This study also identifies key attitudes that are more common to faculty expressing an intent to leave than in faculty not intending to leave. These attitudes highlight concerns about opportunities, supervisory relationships, and satisfaction with day-to-day activities. Leaders who address these concerns may improve faculty retention and provide a more engaging academic workplace climate that may prevent faculty from "looking".
Faculty expressing an intent to leave had an identifiable profile (Figure 3 ). At-risk faculty were likely to be <45 years of age and at junior faculty (assistant professor) rank. They were likely to be at their institutions for 6-15 years compared with faculty at the institution for shorter or longer time-periods. Younger faculty were more likely to express an intent to leave regardless of rank or promotion tract (Figure 2A and B) . Further, at high risk of expressing an intent to leave were tenure track faculty at the institution 6-15 years ( Figure 2C ). This is somewhat expected and likely represents the uncertainty associated with nearing promotion for faculty on the tenure track.
Faculty who participate in self-defined formal mentorship were less likely to express an intent to leave. The importance of mentorship has been demonstrated in several recent studies and has been linked to faculty satisfaction, vitality, climate, and productivity. [15] [16] [17] Mentorship is widely regarded as a key component in retention of faculty at academic medical centers. 18, 19 Despite the known value of mentoring, StandPoint Surveys reports that only 30% of faculty are engaged in formal mentorship. 20 In addition to mentorship, our data are consistent with prior work demonstrating that having an administrative title beyond academic rank is protective of expressing an intent to leave. 8 Leadership appointments may anchor faculty at an institution in a way that protects them from "looking". Our data support the idea that after several years as an assistant professor, faculty with continued formal mentorship who are provided added responsibilities have more positive feelings about their future at their institution. Not unique to academic medicine, continued support along with added responsibility is common themes contributing to successful common life transitions such as from adolescence to adulthood 18 Division chiefs, department chairs, and faculty development leaders play important roles in the successful transition of faculty from junior to senior faculty status. Our data suggest that proactive programs aimed at this important transition could improve faculty retention. Several summary scores contained questions that were associated with the intent to leave. As a reminder, summary scores are thematically linked sets of 3-5 survey items dealing with topics relevant to faculty life. The summary scores and results of multivariable logistic regression shown in Tables 1 and 3 demonstrate that the nature of one's everyday work, opportunities for growth, relationship with one's supervisor, among other factors, are highly associated with expressing an intent to leave. These concerns are not unique to medicine or academic life. They are considered key facets of talent retention strategies across industries. [22] [23] [24] When the 
Most Pressing Concerns of Faculty Expressing an Intent to Leave
Faculty answering "disagree" or "strongly disagree" to any one of these statements were at > 6 fold risk of expressing an intent to leave:
• I am satisfied with my opportunities for professional development.
• I feel appreciated by my supervisor.
• My day-to-day activities give me a sense of accomplishment. Figure 3 Summary of key study results from Figure 1 and Table 1 . Our study suggests a profile of the faculty member most likely to express an intent to leave. The characteristics are shown. These "at-risk" faculty are far more likely than control faculty to disagree with the statements listed. ©2018 Association of American Medical Colleges. top 10 survey items associated with an intent to leave were examined, key themes emerged. Major concerns regarding career development opportunities, relationships with supervisors, and day-to-day feeling of accomplishment were more common in faculty expressing an intent to leave. While the summary score for faculty compensation was significantly different between at-risk and control faculty (Table 1) , the individual questions on compensation were not in the top 10 most predictive survey items.
The most important issues associated with an intent to leave that were identified in our study are similar to concerns highlighted in studies of faculty burnout. [25] [26] [27] [28] The consequences of faculty burnout are critically important and include medical errors, limited productivity or personal tragedy. This study may suggest that institutional efforts to decrease faculty burnout and create/foster a climate of wellness and engagement may also change faculty attitudes about leaving an institution. It was particularly striking that all four survey items within the "Relationship with Supervisor" summary score were included in the top 10 list of predictive survey items. This is the only summary score achieving 100% inclusion of questions in the top 10. The strength of the relationship between employee and supervisor is also seen as key to talent retention in other industries. [19] [20] [21] Characteristics of healthy relationships between faculty and their supervisors include modeling institutional values, demonstrating appreciation for, and actively listening to faculty, and supporting Table 1 their career development. By recruiting division and department leaders who manifest excellent interpersonal skills, rather than focusing on a candidate's research accomplishments, financial acumen, and pedigree, institutions may be able to improve faculty retention.
Perhaps more surprising than what topics were included in the top 10 list are the concerns that did not make the list: satisfaction regarding compensation, governance, and workplace culture. These concerns, while important to faculty, did not distinguish faculty who are considering leaving the institution. Compensation concerns were significantly important to faculty, particularly clinical faculty who expressed an intent to leave, but did not make the top list of contributing factors. Institutional practices of responding to the intent to leave with packages that include increased compensation may be missing the most pressing underlying issues.
Data from StandPoint Surveys, previously known as Faculty Forward, have been used in other studies to explore the link between faculty engagement and retention. Pollart et al studied clinical faculty and examined the relationship between clinical faculty members' selfreported time in each core mission area. 8 They determined
that it was the satisfaction with the time spent, and not the amount of time, that determined an intent to leave. They felt this may represent an inappropriate distribution of time in the patient care and educational mission areas. 8 These findings are consistent with our study's finding about the importance of role clarity and a sense of daily accomplishment. Our data would support an ongoing dialogue between supervisors and faculty about their faculty's responsibilities at the institution, allocation of effort, and satisfaction with their day-to-day work. While women were statistically more likely to express an intent to leave than men, women were not included in the at-risk faculty profile for several reasons. The margin of women expressing an intent to leave was very small. In addition, we feel that the reasons women leave an institution are more complex than can be captured from the questions posed in this survey and require a survey or qualitative interviews that are dedicated to addressing women's concerns. 5 We were therefore reluctant to draw conclusions based on inadequate inquiry. We feel that what drives women to leave an institution requires a more specific, dedicated study; our study addresses attitudes that are gender independent. In this study, basic scientists were slightly more likely to express an intent to leave than clinical faculty (Figure 1 ). In addition, non-clinically active faculty in a non-tenure track position had the highest proportion of faculty expressing an intent to leave of any group. Note should be made that our cohort had far more clinical faculty than basic science faculty (Clinical Department faculty n=15,826; Basic Science Department faculty n=2,638). Nevertheless, the difference in the proportion of faculty expressing an intent to leave is statistically significant. Basic science faculty reported less concern than their clinical peers about compensation and benefits ( Table 3 ), indicating that other concerns are more important determinants of their intent to leave. This study is unable to adequately assess the complicated issues surrounding basic scientists' attitudes about their jobs and career development; additional research in this area is needed.
Based on our findings, several common-sense approaches could be instituted that may change outcomes ( Figure 4 ). Our data support prior studies demonstrating that junior faculty should receive formal mentorship from an early stage. [15] [16] [17] [18] [19] In addition, faculty should have opportunities for careerenhancing activities at their institution or as offered by their professional societies. A robust annual review process for each faculty is a good way to provide performance feedback, recognize achievements, and prepare career development priorities for the upcoming year. Institutions should actively work to minimizing day-to-day faculty frustrations to provide a satisfying environment that promotes wellness and a sense of accomplishment. Given how important faculty relationships with their supervisor emerged to be in our study, we suggest
Institutional Actions Based on Profile and Concerns of Faculty Expressing an Intent to Leave
• Ensure formal mentorship for faculty upon hire • Ensure time and resources for faculty to participate in leadership and professional development offered through the institution or professional societies • Provide on-going performance feedback and a robust annual review process to ensure faculty have role clarity and aligned goals with institutional mission and strategy • Encourage supervisors to participate in career planning and development conversations with faculty to understand potential interests of faculty in taking on additional new responsibilities or administrative roles • Strive to minimize day-to-day faculty frustrations and operational inefficiencies that may erode satisfaction and wellness • Recruit chiefs and chairs with strong interpersonal and managerial skills that can be continuously reinforced with training • Recognize faculty that fit the "at-risk" profile and recognize performance, assess needs, and reward leadership potential as appropriate Figure 4 Suggested proactive institutional approaches to improving faculty retention that are based on our study findings. Our study identified a profile of the faculty member most likely to express an intent to leave and highlights the concerns that distinguish faculty expressing an intent to leave from those who planned to remain at their institution for the next 1-2 years. Study findings are presented in Figure 1 and Table 1 .
that supervisors including chiefs and chairs be chosen to have well-developed interpersonal skills such as active listening, positive role modeling, and demonstrating appreciation and recognition when appropriate. These qualities are not easily identified by search committees or obvious on a curriculum vitae and require a deeper dive into relationships, attitudes, and priorities through methods such as behavioral interviewing. Based on our data, it is possible to administratively alert chairs when faculty fit the profile we defined in our study ( Figure 3 ) and then act to proactively mitigate attrition. However, it is better if these actions are ongoing and part of a faculty development strategy rather than a reaction to an expressed intent to leave or fulfilling a characteristic profile. This study has several limitations. Most importantly, it cannot be determined if the faculty who expressed an intent to leave followed through with their intention. Additionally, the survey does not directly provide insight into the basis for their intent. We cannot assign a causal role to the differences in attitudes expressed in the survey between at-risk and control faculty. It is possible that other workplace frustrations or personal factors, such as a spouse taking a new job, contribute to their intentions. Clearly, perceptional and outcomes data on retention would strengthen our conclusions. Further, qualitative data from exit interviews or focus groups could provide deeper insights into retention trends. However, the large number of responses within the Standpoint Surveys dataset is a strength of this study and reinforces the associations identified.
Conclusion
Using a large, nationally representative cohort, this study identified the characteristics and attitudes of medical school faculty who are at risk of leaving their institutions. Faculty expressing an intent to leave were <45 years old, at a junior faculty rank, and likely to be at their institutions between 6 and 15 years. Faculty having an administrative title and formal mentorship were less likely to express the intent to leave. Top concerns of at-risk faculty relate to supervisory relationships and growth opportunities rather than compensation or governance. Based on this study, institutional leaders have new information to develop a proactive strategy for retaining valued faculty and lessen financial and human costs of faculty departures.
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